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CLAIM LISTING 

1. (Currently amended) A gain control method for acoustic echo 
cancellation and suppression for use with a full duplex voice terminal receiving a far-end 
signal from a far-end voice terminal and sending a transmit signal to the far-end voice 
terminal, the full duplex voice terminal having an adaptive filter, a speaker and a 
microphone, the method comprising: 

playing the far-end signal at the speaker, 

receiving an echo signal that is acoustically coupled from the speaker to the 
microphone, wherein the echo signal is a portion of the far-end signal played at the 
speaker, 

filtering the far-end signal by the adaptive filter to generate a filtered signal; 

calculating an error signal, wherein the error signal is the difference between the 
echo signal minus the filtered signal; 

calculating an attenuation factor from tho far ond cig n a l , tho filtorod c i gna l , and the 
u i ror c igml, wh e rein fe e-att effl f -"*tnr '# betwe en a prodot c rmin nd i ip por li mit and a 
predetermined lownr limit, ^nmr irieiw T 

calculating « suppression value from th e far-end signal, the filtered signal, 

thH error signal and a pred etermined silence value. 

smoothing the suppression value to prod uce a smoothed suppression value; 



Herix/inn the attenuation factor from the smoothed supp ression value, 
wherein the attenuation factor is between t he predetermined upper limit and the 
predetermined lower limit, 

rMi nx/flif jno the suppression value to a linear value. 

^ppi yipi » predetermined smoothi nn factor to the linear value to produce a 

smoothed l inear value. 

determining the attenuation f artnr between the predetermined upper limit 
and the predetermined »ow er Slffiit where in when the smoothed linear value is less 
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^ >ho Brgdetganiped »™,«r limit the attenuation factor is equal to the 
ergdgtgriaiQgd fewer limit and when the sm ithed linear yajj ie is greater than the 
preH^rminBd upper limit the attenuati o n fartor is equal to the predetermined upper 
jimji g ^ the smoothed linear va t.iA is hetween the predetermined upper lim i t 
and the, pretermitted J owBr limit, the at ten uati on facto r is equal to the smoothed 
linear value ; and 

calculating the transmit signal, wherein the transmit signal is the product of the 
attenuation factor times the error signal. 

2. (Original) Tne gain control method of claim 1 wherein receiving an echo 

signal comprises: 

receiving an analog echo signal from the microphone; and 

digitizing the analog echo signal at a predetermined rate of samples per second, 
wherein the rate of samples for second is the same rate of samples per second as the 
received far-end signal. 

Claims 3 and 4 (Canceled) 

5. (Currently amended) Tho gain contro l mothod of claim 3, whor ei n 
calculating a c up p r o acion vnhm fi i iih"*- somprise^A g a in control method for acoustic echo 
cancellation and suppression for use with a full du p l ex voice t erminal receiving a far-end 
si gnal from a f*r-»nd voice ter m inal and sending a transmit signal to the far-end voice 
terminal, the ftill duplex voj^ terminal h a vin g a n a daptive filter, a speaker and a 
microphone, the method com prising: 

plavina the far-end sign al at the speaker^ 

living an echo signal that is acoustically coupled from the speaker to the 
microphone, ^re.n the ec h o sinnal is a portion of the far-*nd signal played at the 
speaker: 
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fl|tn>1n1 thg farvgnd *innal bv the «toHw filter to generate a filtered signal; 
rn|n im 3 m error signal wne— eSPI si°nal i§ the difference between the 
ftnho signal minus the fj ltared signal; 

/> Q i^,» a tin g an atten uation factor, comprising: 

calculating a suppre^ion value from t h e far-end signal the filtered signal, 
*k„ Q nro, clo nal and a p redete r mined silence value, 

cmnnthino the 6. .p pression valuP tn produce a smoothed suppression value, 
deriving the attenuation factor from the smoothed suppression value, 
wherein the attenuation factor is between the predetermined upper limit and the 
predetermined lower limit calculating a far-end power from the far^end signalfclL 
calculating a normalized far-end power as the difference between the 
predetermined silence power minus the far-end powerffcH 
calculating an error power from the error signal[[;]L. 
calculating a filtered power from the filtered signal[[;]L 
calculating a normalized near-end power as the difference between the error 

power minus the filtered powerU;]L 

locating a first weighted value and a second weighted value from a table of 
two or more predetermined first weighted values and two or more predetermined 
second weighted values, wherein the normalized near-end power points to the 
corresponding first weighted value and the corresponding second weightedl[;Tl 

calculating the suppression value as the sum of the product of the first 
weighted value times the normalized far-end power plus the product of the second 
weighted value times the normalized near-end power i and 
~.„. lg tinn the t r^mit sional w h »rpin the transmit signal is the product of the 
attenuation factor times the error signal. 

6. (Currently amended) A method of calculating an attenuation factor for 
use with a full duplex voice terminal comprising an echo canceller having an adaptive filter 
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to filter a far-end signal and produce a filtered signal, and an echo suppressor comprising 
a processor, a speaker and a microphone that receives an acoustically coupled echo 

signal, the method comprising: 

subtracting the filtered signal from the acoustically coupled echo signal to produce 

an error signal; 

processing the far-end signal, the filtered signal, and the error signal to compute a 
far-end power, a filtered power, and an error power respectively; 

calculating a suppression value ^ the cum of n wui y h luJ u.r m rn n rn h n tw nn n n 
pfedeterm m o d c i l onco powe r-f n i . U ,u f ar ond p o wer- p int , a w eighted d i f fn r n n rn h n two en 

tho orr o r p n thr> """rod power, comprising: 

c alculating * DPimslged near^d nower as the error power rpinus the 

fi|tftrari power. 

calcj ^latino a normalised far-end o ^r as the predetermined silence power 

minus the fa r-end power. 

..«ip n the normal^ nsar-end o ^^r tn locate a first weighted value from 
~ T r>r* first weioht oH wan .»« and a second weighted vah if> from two or more 

fiBnftnd weig hted values. 

cajcj dating the ^ . r r>r ftSg ion vajue as the sum of the Product of the first 
.^iflHtorf .» times th- normatfead far -«» nH T ftwer plus tnB nroduct of the second 
u/Aiq hted valu«=> times the normalized near-end power, 
converting the suppression value to a linear value; and 

determining the attenuation factor between an upper limit and a lower limit, wherein 
the attenuation factor is the upper limit when the linear value is greater than the upper 
limit, is the lower limit when the linear value is less than the lower limit and is the linear 
value when the linear value is between the upper limit and the lower limit. 

7. (Original) The method of claim 6 further comprising: 

applying a predetermined smoothing factor to the linear value to produce a 
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smoothed linear value, wherein the smoothed linear vatue is used to determine me 
attenuation factor. 

Claim 8 (Canceled) 

9. (Original) A gain control method for acoustic echo cancellation and 
suppression for use with a full duplex voice terminal having a speaker and a microphone, 
wherein the full duplex voice terminal receives a far-end signal xtm from a far-end voice 
terminal and sends a transmit signal t[n] to the far-end voice terminal, the method 
comprising: 

filtering the far-end signal x[n] to produce a filtered signal y[n]; 
receiving an analog echo signal from the microphone; 

digitizing the analog echo signal at a predetermined rate of samples per second to 

produce an echo signal d[n]; 

calculating an error signal e[n] according to e[n] = d[n] - y(n]; 

processing the far-end signal x[n], the filtered signal y[nj, the echo signal d[n] and 
the error signal e[n] to calculate respective far-end power P x , filtered power P y , echo power 

P dl and error power P.; 

calculating a normalized far-end power P«™< according to P*««d = P.- Px where 

P,is a predetermined silence power; 

calculating a normalized near-end power according to P,™™. = P.- P» 

locating a first weight W, and a second weight W 2 from a table having two or more 
first weights W, and two or more corresponding second weights W 2 . wherein the one of the 
two or more first weights W, and the one of the two or more second weights W 2 is pointed 

tO by Pneawnd; 

calculating a suppression value A according to A = WiP^nd + WjPne^ ; 

converting the suppression value A to a linear suppression value lw: 

applying a predetermined smoothing factor to the linear suppression value Iw to 
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produce a smoothed linear suppression value W 

determining an attenuation factor k between an upper limit and a lower limit; 
wherein when the smoothed linear suppression value is less than the lower limit the 
attenuation factor is equal to the lower limit and when the smoothed linear suppress.cn 
value is greater than the upper limit the attenuation factor is equal to the upper limit and 
when the smoothed linear suppression value is between the upper limit and the lower hmrt 
the attenuation factor is equal to the smoothed linear suppression value; and 

calculating the transmit signal t[n] according to t[n] = e[n]k. 
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